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[57] ABSTRACT 

The invention relates to a cross-connection arrangement for 
a telephone exchange. The arrangement includes a frame 
(1), a number of frame-mounted subscriber-associated con 
nection pins (24, 24‘) in one or more terminal units (2a), and 
a number of frame-mounted telephone-eXchange-related 
line-circuit-associated connection pins in one or more ter 
minal units (3a‘). The terminal units are disposed close 
together and have necessary jumpers (23) for connecting 
selected subscriber connection pins With selected telephone 
eXchange connection pins via contact devices (33, 34) 
connected to the ends of said conductors. The contact 
devices (33, 34) and the conductors (31, 32) extend into an 
open space (26) de?ned by a bar (20) to Which the subscriber 
terminal units (2a) are related. 

17 Claims, 2 Drawing Sheets 







5,971,769 
1 

INTERMEDIATE COUPLING 

TECHNICAL FIELD 

The present relates to a cross-connection arrangement or 
jumpering arrangement in a telephone exchange, and more 
particularly to a cross-connection arrangement that requires 
a distribution frame, a number of subscriber or connection 
related connection units ?xedly mounted on the frame, and 
a number of telephone-exchange-related connection units 
?xedly mounted on said frame, Wherein the connection units 
are positioned close together and With requisite cross 
connection conductors, so-called jumpers, adapted to con 
nect selected subscriber-related connection pins Within said 
subscriber-related connection units With selected connection 
pins related to the telephone exchange and located in said 
telephone-exchange-related connection units. 
The expression telephone-exchange-related cross 

connection arrangements that include subscriber-related 
connection units and the like also encompasses cross 
connection arrangements in private branch exchanges that 
include a number of connection-related connection units 
?xedly mounted on the distribution frame. 

DESCRIPTION OF THE BACKGROUND OF 
THE INVENTION 

Cross-connection arrangements adapted for telephone 
exchanges or private branch exchanges and including a 
frame that carries line interface boards are knoWn to the art. 
These cross-connection arrangements take-up a large vol 
ume of space in relation to the total telephone exchange 
space of a complete telephone exchange. 

Thus, it is knoWn that about 80% of the total volume of 
a modern telephone station is taken-up by line interface 
boards and the cross-connection or jumpering arrangement 
connected thereto. 

In this regard, it is knoWn to coordinate line circuits 
belonging to a telephone exchange on circuit boards 
(designated line boards or line interface boards), i.e. printed 
circuit boards on Which discrete components are mounted, 
and to position these circuit boards in the close proximity of 
the cross-connection arrangement. 

It is also knoWn to structure-up remaining functions of a 
telephone exchange With additional printed circuit board 
assemblies and/or line interface boards and the like Within 
one or more frames and to provide means Whereby said 
boards are able to coact electrically With the line circuits and 
their printed board assemblies. 

It is also knoWn to arrange the line circuit board in a line 
circuit board magaZine and line circuit board cabinet and to 
allocate an infrastructure that is the same for remaining parts 
and functions of the telephone exchange, i.e. selectors and 
processors. 

In order to be able to connect each of the line circuits on 
the line interface boards With a selected subscriber, there is 
either required a so-called cross-connection, designated 
MDF (Main Distribution Frame) or an exchange-internal 
“cross-connection”, ie a facility in Which each line circuit 
can be redistributed to a selected subscriber internally in the 
exchange. 

The lines extending from subscribers are normally coor 
dinated in cables and each terminated With a respective 
connection pin disposed in terminal units. The lines belong 
ing to the telephone exchange are also terminated from the 
line circuits With a respective connection pin arranged in a 
terminal unit. This connection is normally a tWo-Wire con 
nection. 
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2 
Such terminal units are normally mounted in an individual 

infrastructure and often comprise carriers in the form of 
U-bars or rails. 

With regard to the distinctive features of the present 
invention, it is knoWn to use tWo (or more) conductors that 
have end-related contact devices so as to be able to readily 
connect, as “jumpers”, pairs of connection pins in a selected 
subscriber-related connection-pin arrangement With pairs of 
connection pins in a telephone-exchange-related connection 
pin arrangement included in requisite terminal units. 

These conductors have been alloWed to pass through the 
shortest distance betWeen separate connection-pin arrange 
ments and selected connection pins therein, and have there 
With often been caused to pass transversely across interme 
diate terminal units. 

SUMMARY OF THE INVENTION 

TECHNICAL PROBLEMS 

When considering the earlier state of the art as described 
above, it Will be seen that a technical problem is one of 
providing conditions With the aid of simple means that Will 
enable used jumpers to readily connect, With an electrical 
conductor section and end-related contact devices, selected 
(tWo) connection pins Within a selected subscriber-related 
connection pin arrangement in a terminal unit With selected 
(tWo) connection pins in a selected exchange-related con 
nection pin arrangement in a terminal unit, by using the 
contact devices connected to the ends of the conductors, and 
thereWith create conditions Which enable the adapted con 
ductor section betWeen the contact devices to pass directly 
into an open space de?ned by a U-bar and located above a 
relevant connection-pin arrangement and then, When 
necessary, alloWed to bend along said relevant connection 
pin arrangement and relevant terminal units, and thereafter 
bend again so as to pass completely on one side of inter 
mediate connection-pin arrangements, and thereafter to 
again bend and pass into an open space de?ned by a 
parallel-related bar and located immediately above a neW 
relevant connection-pin arrangement or terminal unit for a 
parallel-related bar. 

It Will also be seen that a technical problem is one of 
providing With the aid of simple means conditions that Will 
enable one or more connection-pin arrangements in a 
subscriber-line terminal unit and connection-pin arrange 
ments in a telephone-exchange-related terminal unit to be 
coordinated in one and the same barlike base unit Which can 
be readily inserted and WithdraWn in a direction toWards and 
aWay from said bar With the open space located above the 
base unit. 

It Will also be seen that a technical problem in this regard 
is one of providing a contact arrangement that is adapted for 
cross-connection and that has a ?rst elongated part that 
includes a number (tWo) of through-penetrating longitudi 
nally orientated holes, and thereWith to realiZe that each of 
these holes shall be adapted to coact in the connection-pin 
adapted one end of the ?rst part With a contact element 
corresponding to the connection pin, and in the opposite, 
other end of the ?rst part alloW a conductor to pass through 
the hole into coaction With the contact element. 

It Will also be seen that a technical problem is one of 
realiZing the signi?cance of alloWing said contact device to 
have a second part oriented in a longitudinal extension 
relative to said ?rst part, located adjacent said second part, 
Wherein the second part shall have the form of a plate Whose 
opposite surfaces are intended to form gripping surfaces for 
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inserting or WithdraWing the contact device relative to the 
selected connection pin. 

It Will also be seen that a technical problem resides in 
realizing the signi?cance of alloWing the second part to have 
essentially the same siZe as said ?rst part but to be mach 
thinner than said ?rst part. 

It Will also be seen that a technical problem is one of 
providing conditions Which, in the case of densely packed 
cross-connection contact devices, enable a plate belonging 
to a selected contact device to be gripped even When the 
plates of adjacent contact devices make exposure and acces 
sibility of the gripping surfaces of said selected contact 
device dif?cult, and thereWith realiZe the necessity of pro 
viding a bending Zone, such as a Weakening, on or adjacent 
the second part and located close to said ?rst part, so as to 
enable one or more adjacent contact-device plates to be 
easily bent aWay from the plate belonging to the selected 
contact device that shall be inserted or WithdraWn. 

It Will also be seen that a technical problem is one of 
realiZing the signi?cance of constructing a contact device 
such that said second part Will include tWo parallel legs 
adapted for coaction With opposing surface parts of said ?rst 
part. 

Another technical problem is one of realiZing the signi? 
cance of providing said second part With a third leg Which 
is positioned adjacent one of said parallel legs and provided 
With hook means intended for ?rm but readily releasable 
coaction With a recess in the base or base unit of the terminal 
unit. 

It Will also be seen that a technical problem is one of 
realiZing the signi?cance of and the advantages that are 
afforded by alloWing the tWo legs of the contact device to be 
pivotal and elastically attached to said third leg. 

In the case of a contact device of the aforedescribed kind, 
a technical problem resides in realiZing the signi?cance of 
alloWing solely the third leg to form a connection With said 
plate. 

It Will also be seen that a technical problem is one of 
realiZing the signi?cance of providing one of the legs With 
a conductor-adapted recess. 

It Will also be seen that a technical problem is one of 
realiZing the signi?cance of giving the outer part of the third 
leg the form of a holder for tWo conductors. 

It Will also be seen that a technical problem is one of 
realiZing the signi?cance of and the advantages afforded by 
alloWing a terminal unit or base unit for both subscriber 
related connection pins and eXchange-related connection 
pins to be loose in relation to said bar, Which is ?Xed to the 
frame in other respects, and to alloW said terminal unit or 
base unit to coact With corresponding contacts on a circuit 
board assembly through the medium of a contact device. 

SOLUTION 

With a starting point from a knoWn cross-connection 
arrangement of the kind de?ned in the introduction, it is 
proposed in accordance With the invention to solve one or 
more of the aforesaid technical problems With the aid of 
“jumpers” With each conductor-end coacting With a speci?c 
contact device, While running respective jumper-associated 
conductor sections in a particular manner. 

In this regard, it is proposed in accordance With the 
invention that the contact device has a ?rst elongated part 
that includes a number (tWo) of through-penetrating longi 
tudinally positioned holes, Wherein each hole is adapted for 
coaction at one connection-pin-adapted end of the ?rst part 
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4 
With a contact element corresponding to a connection pin, 
and in the other opposing end of said ?rst part to pass a 
conductor through said hole into internal coaction With the 
contact element, and a second part Which is orientated 
longitudinally in relation to said ?rst part adjacent said 
second end, Wherein said second part has the form of a plate 
Whose opposite surfaces are intended to form gripping 
surfaces that enable the contact device to be inserted or 
WithdraWn in relation to a selected connection pin. 

The conductor Will preferably eXtend from said second 
end and along the ?rst part and into an open space de?ned 
by a bar to Which said subscriber-associated terminal units 
are related, among other things. 
According to proposed embodiments that lie Within the 

scope of the inventive concept, the aforesaid second part is 
thinner than said ?rst part, and a bending Zone, such as a 
Weakening, is provided on the second part closely adjacent 
said ?rst part. 

According to one preferred embodiment, the aforesaid 
second part has tWo mutually-parallel legs adapted for 
coaction With said ?rst part. 

It is particularly proposed that the aforesaid second part 
shall include a third leg adjacent one of said parallel legs, 
and that said third leg Will include a hook means for coaction 
With a recess or aperture in the terminal unit or base unit. 

The contact devices used Will preferably be con?gured to 
enable tWo legs to be pivotally and resiliently attached to 
said third leg, said third leg forming a connection With said 
plate. 

It is also proposed that one of the legs is provided With a 
conductor-adapted recess, and that the outer part of the third 
leg is formed as a holder for tWo conductors. 

According to one embodiment of the invention that lies 
Within the inventive concept, an elongated base unit that 
carries subscriber-related connection pins and telephone 
eXchange-related line-circuit-associated connection pins is 
caused to coact With contact devices belonging to a circuit 
board assembly, WhereWith the base unit and applied jump 
ers can be readily separated from the contact devices of the 
circuit board assembly or readily connected thereto. 

ADVANTAGES 

Those advantages primarily afforded by an inventive 
cross-connection arrangement reside in the provision of 
conditions for simple insertion and WithdraWal and 
eXchange of utiliZed jumpers, Where each such jumper is 
comprised of a conductor section and contact devices con 
nected to opposing conductor ends, said contact devices 
having a form that Will enable them to be densely packed, 
and Wherein said conductors can be caused to eXtend in pairs 
in an open internal space de?ned by a bar and located above 
connection-pin arrangements and then, When required, com 
pletely side-related utiliZed subscriber-associated terminal 
units or base units. 

Furthermore, the second part of the contact device has the 
form of a plate that includes a bending Zone, such as a 
Weakening, provided on the second part and located closely 
adjacent a ?rst part, Wherein opposing gripping surfaces of 
a selected contact device can be readily made accessible by 
bending aside a respective second part of one or more 
adjacent contact devices, so as to enable the gripping sur 
faces to be gripped comfortably. 
The jumpers may be caused to coact With a base unit that 

has the form of a single roW of terminal units, so as to enable 
said unit, With applied jumpers, to be disconnected or 
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connected to a circuit board assembly or to a circuit board 
provided With contact devices. 

The primary characteristic features of an inventive cross 
connection arrangement are set forth in the characterizing 
clause of the following claim 1. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will noW be described in more 
detail With reference to an exemplifying embodiment at 
present preferred and also With reference to the accompa 
nying draWings, in Which 

FIG. 1 is a perspective vieW of a cabinet that accommo 
dates a plurality of line interface boards, and shoWs a central 
column of telephone-exchange-related terminal units and 
subscriber-related terminal units belonging to the line inter 
face circuits; 

FIG. 2 illustrates in perspective a base unit comprised of 
an array of terminal units, and also shoWs utiliZed 
subscriber-associated terminal units in larger scale; 

FIG. 3 is a perspective vieW of one of a plurality of 
jumpers utiliZing a conductor section that includes tWo 
conductors and tWo end-connected connection devices; 

FIG. 4 is a ?rst perspective vieW of a slightly enlarged 
connection device; 

FIG. 5 illustrates the connection device of FIG. 4 in a 
different perspective; 

FIG. 6 is an exploded vieW of the connection device, 
Without conductor sections; 

FIG. 7 illustrates an arrangement comprising a plurality of 
juxtaposed connection devices Wherein plates of respective 
connection devices can be bent to one side so as to enable 
a selected connection device to be gripped With the ?ngers 
of one hand; and 

FIG. 8 is an exploded sectional vieW of a base unit that 
includes contact devices and a printed circuit assembly. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 is a perspective vieW of a cabinet that includes, 
inter alia, a telephone-exchange-related cross-connection 
arrangement. 

The cabinet is referenced 1 and includes a frame having 
tWo mutually parallel opposing sides 1a, 1b and a cross 
connection-associated side 1c. 

The frame also includes a side 1d from Which a number 
of blocks, such as block 10, can be inserted and WithdraWn 
in a manner described in more detail hereinafter. 

Each such block 10 may enclose a circuit board 10‘, Which 
may include a plurality, such as thirty, line interface sWitches 
adapted for a telephone exchange. 

Also shoWn in FIG. 1 are a plurality of subscriber 
associated connection pins Which are ?xedly mounted on the 
frame and coordinated for coaction With one or more ter 

minal units, of Which the uppermost block is referenced 2a, 
and structured in superimposed roWs to form a column 2. A 
number of frame-mounted telephone-exchange-related line 
circuit-associated connection pins are coordinated on one or 
more terminal units, of Which the uppermost block is ref 
erenced 3a, and structured in superimposed roWs to form a 
column 3. 

FIG. 1 shoWs that each subscriber-associated terminal 
unit 2a may be located in a column 2 situated outside the 
column 3 of terminal units 3a that are associated With said 
line circuits. 

15 

25 

35 

55 

65 

6 
In the illustrated embodiment, hoWever, one or more 

conductors belonging to the line-circuit associated terminal 
unite 3a is/are connected to the terminal units 3a‘ via a 
conductor run or via a circuit board. 

In this Way, both subscriber-related connection pins and 
exchange-related connection pins are coordinated in an 
elongated base unit 29. 

In this embodiment, a circuit board or the like has an 
edge-related contact device into and from Which said base 
unit 29 can be inserted and WithdraWn via corresponding 
contact devices. 

The base unit 29 can thus be inserted and WithdraWn 
Without needing to in?uence applied jumpers and their 
respective contact devices. 
The terminal units 2a, 3a‘ positioned in a roW in the base 

unit 29 may conveniently be comprised of standard and/or 
knoWn terminal units, Wherein each block or part thereof 
includes a predetermined number of connection pins. 
The terminal units 2a, 3a‘ and columns 2, 3‘ are arranged 

close together With requisite jumpers arranged to connect 
electrically selected pairs of subscriber-associated connec 
tion pins With pairs of selected line-circuit-associated con 
nection pins in the same base unit or in different base units. 

A relatively large number of jumpers Will be used, since 
each connected subscriber must have tWo physical conduc 
tors in an electric connection With an oWn line circuit. 

For the sake of simplicity, only one jumper 23 is shoWn 
in FIG. 1, said jumper being connected to its respective pins 
in a manner described in more detail hereinafter. 

Apredetermined number of exchange-related knoWn line 
circuits, in the illustrated case thirty circuits, are coordinated 
in a block 10 that carries a printed circuit board assembly 
10‘. 

In respect of its application in a telephone exchange, the 
inventive arrangement requires access to a large number of 
subscriber-associated conductors available for connection to 
a subscriber-allocated line circuit via a cross-connection 
arrangement 23. 
The cross-connection arrangement Will require a plurality 

of such blocks in practice. HoWever, since remaining blocks 
are identical With the block 10, only the block 10 Will be 
described in the folloWing description. 

Each block 10 has an outer tWo-part casing 10c that is 
made of metal, for instance aluminium, and encloses a 
printed circuit board 10‘ Whose electrical coaction With the 
surroundings, connection pins and terminal units belonging 
to line; circuits, is effected through the medium of block 
carried connection pins 10d. 

Although the circuit board assembly may have various 
functions, the folloWing description is concentrated solely 
on circuit boards that include line circuits. 

The arrangement includes mutually parallel U-bars 11, 12 
along Which respective blocks 10 can be inserted and 
WithdraWn, said U-bars being attached to the frame in a 
knoWn manner and then particularly to the frame sides 1a, 
and 1b, formed by cooling ?anges 13, 14. 
The leading part of the block 10, as seen in its insertion 

direction, includes line-circuit allocated and block 
associated connection pins 10d coordinated in a terminal 
unit 106, Wherein said pins are in electrical coaction With 
exchange-related connection pins coordinated in a terminal 
unit, such as the blocks 3a or 3a‘, When the block 10 is in a 
fully inserted position. 

It is important that block-associated connection pins 106 
can be caused to coact electrically With the connection pins 
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on the terminal units 3a or 3a‘ either directly or indirectly, 
and thereWith be externally available for connection to 
subscribers via the jumpers 23. 

The block 10 and the U-bars 11, 12 coact mechanically 
such that heat generated in the block by the components 
thereof Will be conducted to the frame sides 1a, 1b and from 
there to the cooling ?anges 13, 14 on said sides. 

Heat-generating discrete components 10a, 10b, such as 
transformers, diodes, transistors, Will preferably be posi 
tioned on the circuit board 10‘ close to areas that lie proximal 
to the U-bars 11, 12, depending on increasing poWer devel 
opment. 

The thickness of the metal casing or block and the 
distribution of said thickness are adapted to achieve satis 
factory heat transfer via the U-bars 11 and 12. 

The casing 10c may be given different thicknesses, While 
the U-bars 11, 12 may be given different lengths and Widths;. 

The casing may be given a thickness such that an increase 
in temperature Will lie Within given limit values even under 
high loads of short duration, e.g. durations shorter than 30 
min. 

The casing 10c may also be completely sealed, to afford 
effective EMC protection. 

The block may also be provided With one or more surface 
enlargements. 

Such an enlargement may be achieved With cooling 
?anges 10g‘ provided on that edge 10g of the block 10 that 
lies distal from the terminal unit 10d. 

It Will be evident that the line circuit-related terminal unit 
106 of the block 10 shall be capable of coacting With a 
corresponding terminal unit 10h in a further block 15, Which 
in turn has a terminal unit 15a capable of being in electrical 
coaction With the line-circuit-associated terminal units 3a or 
3a’. 

The further block 15 may comprise a simple connection 
betWeen the connection pins in the terminal units 106 and 
15a, or may contain circuit connections and/or circuit 
arrangements as an overvoltage protection. 

Mutually opposing U-bars 11, 12 are fastened directly to 
adjacent cooling ?anges in a knoWn manner, and the legs 
11a, 11b of said U-bars have a length and a Width that Will 
provide desired heat transmission. 

The distance betWeen said legs shall only slightly exceed 
the thickness of the block 10. 

FIG. 1 is intended to illustrated that subscriber-associated 
cables shall be disposed in a space and that existing con 
ductors shall be attached to the rear side of the terminal unit 
2a through the medium of a connection device, so as to leave 
the front sides 3 for requisite jumpers. 

In practice, mutually adjacent blocks Will be closer to one 
another than the illustrated blocks. 

By Way of an alternative, the circuit board 10‘ (referenced 
10“ in FIG. 8) may have a contact device (not shoWn) on its 
inner edge, this contact device being intended for coaction 
With a corresponding contact device (hidden in FIG. 2) in the 
terminal unit or base 29. 

FIG. 2 is a perspective vieW of a base unit 29 Which 
includes therealong a ?rst terminal unit 2a and a second 
terminal unit 3a‘. The base unit, or mounting base, 29 is 
placed betWeen the legs 20a and 20b of a U-bar 20 to Which 
the terminal unit 3a is also attached. 

The U-bar 20 is ?xed in relation to the frame 1 in a knoWn 
manner, and ?rmly holds the base unit 29 through the 
medium of knoWn fasteners. 
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8 
Selected connection pins on the terminal unit 3a‘ may be 

connected to the line circuits by illustrated conductors 21‘, 
22‘, and selected connection pins 24, 24‘ in the terminal unit 
2a may be connected to subscriber conductors. 

For the sake of simplifying the illustration, FIG. 2 shoWs 
that the tWo conductors 21‘, 22‘ are connected to tWo 
connection pins in the terminal unit 3a‘ and make accessible 
a line circuit on the printed circuit board 10‘ (or a printed 
circuit board 10“ having edge-related connection devices 
80) and can be connected to tWo subscriber-line associated 
conductors 21, 22 via a jumper (23), said conductors 21, 22 
being made accessible through the medium of tWo connec 
tion pins in the terminal unit 2a. 

FIG. 1 illustrates another conceivable cross-connection 
arrangement in Which the conductor section 23 extends from 
a contact device into a free space, bends to the left against 
the left-hand edge, bends doWnWards and beyond a number 
of base units, bends to the right through a further free space, 
and then bends outWards into contact With the contact 
device. 
The terminal units 2a and 3a‘ are coordinated in a base 

unit or mounting base 29 and are comprised of an upper 
insulated U-bar 23a and a loWer insulated U-bar 23b, 
Wherein connection pins 24, 24‘ are positioned in tWo roWs 
in close proximity With one another. 
The U-bar 23a includes apertures 25 for coaction With and 

for securing a respective contact device 33 in a fully inserted 
position of said contact device. 

FIG. 3 illustrates a jumper that is particularly adapted for 
the invention and that includes a pair of conductors 31 and 
32 connected to a ?rst contact device 33 and to a second 
contact device 34. Since the contact devices are identical, 
only the contact device 33 Will be described hereinafter, With 
reference to FIGS. 4, 5 and 6. 
The contact device 33 has an elongated part 41 that 

includes a number (2) of through-penetrating, longitudinally 
extending holes 41a, 41a‘. Each hole is adapted to coact in 
the connection-pin adapted one end 41b of the ?rst part With 
contact elements 41c, 41c‘ corresponding to said connection 
pin, and in the opposite end 41d of said ?rst part to enable 
the conductors 31, 32 to run through respective holes 41a, 
41a‘ for internal coaction With the contact element 41c, 41c’. 
The contact device also includes a second part 42 that 

extends longitudinally in relation to said ?rst part 41 and 
located adjacent said second end 41d. 
The second part 42 has the form of a plate 42a Whose 

opposing gripping surfaces 42a‘, 42a“ are adapted to enable 
the contact device 33 to be inserted and WithdraWn relative 
to selected connection pins. 
The conductors 31, 32 can be angled from the holes 41a, 

41a‘ through an angle of 180° and run from said second end 
41d along and over the ?rst part 41 and into an open space 
26 formed Within the bar 20 to Which said subscriber-related 
connection pins in the terminal unit 2a are related. 
The second part 42 of the contact device is thinner than 

the ?rst part 41. 
A bending Zone in the form of a thinning or Weakening 

42b, 42b‘ is provided adjacent the second part 42 and located 
close to said ?rst part 41, thereby enabling the plate 42a to 
be readily angled and turned about a turning axis “A”. 

The second part 42 of the contact device has tWo parallel 
legs 42d and 426 Which are intended for direct coaction With 
the upper and loWer mutually opposing, parallel delimiting 
surfaces of the ?rst part 41. 
The second part 42 also includes a third leg 42f Which is 

positioned adjacent one of the parallel legs, in this case the 
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leg 42d, and includes a hook means 42g intended for 
snap-connection With an aperture 25 provided in the front 
edge of a terminal unit 29. 

The tWo legs 42d, 426 are mutually joined by a cross-leg 
42h and are pivotally and resiliently attached to the third leg 
42]”. 

The third leg 42f forms the sole connection With the plate 
42a, and one of the legs, the leg 42d in the illustrated case, 
is provided With a conductor-adapted aperture 42i. 

The outer part 42]" of the third leg 42f is con?gured as a 
holder 42k for tWo conductors. 

As illustrated in FIG. 7, the second part 42 of a chosen 
connection device 33 of the kind illustrated in FIGS. 4, 5 and 
6 is readily accessible, by virtue of the fact that the gripping 
surfaces 42a‘ and 42a“ can be exposed by pressing the 
second parts 742, 742‘ (742“) of one or more adjacent 
contact devices 733, 733‘ to one side With the tips of the 
?ngers. 

FIG. 8 is an exploded sectional vieW illustrating an 
alternative embodiment of a base unit 29 that includes 
internal contact pins 124, 124‘ Which are positioned for 
coaction With contact sleeves 81, 82 in an elongated con 
nection device 80 arranged relative to one edge of a circuit 
board, said contact device 80 coacting With the circuit board 
10“ in a knoWn manner. 

The extension of the connection device 80 may corre 
spond to the extension of the terminal unit 3a‘, and a similar 
connection device 80‘ may have a longitudinal extension 
corresponding to the longitudinal extension of the terminal 
unit 2a. 

It Will be understood that the invention is not restricted to 
the aforedescribed and illustrated exemplifying embodi 
ments thereof and that modi?cations can be made Within the 
scope of the inventive concept as de?ned in the folloWing 
Claims. 
We claim: 
1. A cross-connection arrangement adapted for a tele 

phone exchange comprising a frame, a number of frame 
mounted subscriber-related connection pins in one or more 
terminal units, a number of frame-mounted telephone 
exchange-related line-circuit-associated connection pins in 
one or more terminal units, Wherein said terminal units are 
arranged close together and include necessary jumpers for 
connecting selected subscriber-related connection pins With 
selected telephone-exchange-related connection pins via 
contact devices connected to ends of conductors nd laving 
contact elements and end gripping surfaces in an elongated 
body part, said contact devices includes a ?rst elongated part 
including a number of longitudinally extending and through 
penetrating holes, Wherein each respective hole has a contact 
element at a ?rst end, and at an opposite end said conductor 
to ran through the hole and into coaction With said contact 
element, Wherein a second part extends longitudinally in 
relation to said ?rst part and is located adjacent said opposite 
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end; in that said second part having the form of a plate Whose 
mutually opposite surfaces form gripping surfaces for insert 
ing or WithdraWing the contact device in relation to selected 
connection pins; and in that said conductors are arranged to 
run from said second end along the ?rst part and into an open 
space de?ned by a U-bar to Which said subscriber-associated 
terminal units are related. 

2. An arrangement according to claim 1, Wherein said 
second part is dimensioned to be thinner than said ?rst part. 

3. An arrangement according to claim 1, Wherein a 
bending Zone, such as a Weakening, is provided on, or 
adjacent, the second part and located adjacent said ?rst part. 

4. An arrangement according to claim 1, Wherein said 
second part includes tWo legs for coaction With said ?rst 
part. 

5. An arrangement according to claim 4, Wherein said 
second part includes a third leg Which is located adjacent one 
of the aforesaid tWo legs and includes a hook means for 
coaction With an aperture provided in the terminal unit. 

6. An arrangement according to claim 5, Wherein said tWo 
legs are pivotally and resiliently attached to said third leg. 

7. An arrangement according to claim 5, Wherein said 
third leg forms a connection With said plate. 

8. An arrangement according to claim 4, Wherein one of 
the legs is provided With a conductor-adapted aperture. 

9. An arrangement according to claim 1, Wherein an outer 
part of a third leg is con?gured to form a holder for a number 
of conductors. 

10. An arrangement according to claim 1, Wherein a 
terminal unit or a number of terminal units is/are removably 
attached to a contact U-bar mounted on a printed circuit 
board or circuit board assembly and functioning as an 
electrical contact means. 

11. An arrangement according to claim 1, Wherein the 
circuit board or circuit board assembly includes arm elon 
gated contact device for coaction With the contact U-bar. 

12. An arrangement according to claim 2, Wherein a 
bending Zone, such as a Weakening, is provided on, or 
adjacent, the second part and located adjacent said ?rst part. 

13. An arrangement according to claim 2, Wherein said 
second part includes tWo legs for coaction With said ?rst 
part. 

14. An arrangement according to claim 3, Wherein said 
second part includes tWo legs for coaction With said ?rst 
part. 

15. An arrangement according to claim 12, Wherein said 
second part includes tWo legs for coaction With said ?rst 
part. 

16. An arrangement according to claim 5, Wherein an 
outer part of said third leg is con?gured to form a holder for 
a number of conductors. 

17. An arrangement according to claim 10, Wherein the 
circuit board or circuit board assembly includes an elongated 
contact device for coaction With the contact U-bar. 

* * * * * 


